Enzymatic reaction of chlorotrifluoroethene with glutathione: 19F NMR evidence for stereochemical control of the reaction.
Chlorotrifluoroethene, a potent nephrotoxin, is a substrate for the glutathione S-transferases present in the cytosolic and microsomal fractions of rat liver. The glutathione conjugate formed by both subcellular fractions has been identified as S-(2-chloro-1,1,2-trifluoroethyl)glutathione by 1H and 19F NMR and by secondary ion mass spectrometry. The conjugate formed by the cytosolic fraction is an equimolar mixture of two diastereomers, whereas the conjugate formed by the microsomal fraction is predominantly one diastereomer, as judged by the 19F NMR spectra. No evidence for the formation of S-(trihalovinyl)glutathione derivatives by an addition/elimination reaction was found. High-performance liquid chromatography was employed to measure the rates of glutathione conjugate formation in vitro. The rates of S-(2-chloro-1,1,2-trifluoroethyl)glutathione formation were 75-107 nmol min-1 (mg of protein)-1 and 151-200 nmol min-1 (mg of protein)-1 catalyzed by the cytosolic and microsomal fractions, respectively (measured at pH 7.4, 37 degrees C, with 5 mM glutathione). These results suggest that glutathione conjugation occurs at high rates in vivo to produce the highly nephrotoxic S-(2-chloro-1,1,2-trifluoroethyl)glutathione.